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Two types of fluctuations, which geiire both the same careful statistical gsisl occur simultaneoysht fluid

interfaces: caillary waves of the interfagaosition and fluctuations in the bulk, the latter lgefttsopresent in the
absence of an interface. The structpraperties of fluid interfaces are still unresolved due to the deartiyavbris

theoretical results for realistiggtems.

Startirg from a microscpic densiy functional theoy for inhomaeneous fluids we derive an effective Hamiltonian
for liquid-vepor interfaces of siple fluids thatgoes bgond the commophenomenolgical caillary-wave descption.
Explicit expressions for the surface tension and the begndgidities of caillary waves of fluid interfaces agiven.

In contrast to othermpgroaches we take into account thegawanged power-law decg of the dipersion forces between
the fluid particles, which chagesqualitatively the functional form of the wavevectorpdadent surface tension. In
particular, we find two different limitig bendirg rigidities for the capillary waves, a rgative one for small
wavevectors determined the lorg-ranged digersion forces and positive rigidity for large wavevectors due to the
distortions of the intrinsic dengiprofile in the vicinity of the localy curved interface. The relevance of these results
to the intepretation of scatterip experiments and the differences between oppr@ach and the standard
capillary-wave theoy are discussed. Wepect that therediction of a ngative bendig rigidity can be confirmedyb
X-ray scatterilg experiments.



